Abstract: This cross-sectional study investigates the relationship between the psychosocial work environment and cardiovascular disease (CVD) prevalence in a randomly selected, representative sample of 13,779 Swedish male and female workers. It was found that self-reported psychological job demands, work control, and coworker social support combined greater then multiplicatively in relation to CVD prevalence. An age-adjusted prevalence ratio (PR) of 2.17 (95% CI-1.32, 3.56) was observed among workers with high demands, low control, and low social support compared to a low
Introduction
The role of a stressful work environment in the development of cardiovascular disease (CVD) is a matter of current interest.'-A model of job stress-the demand control model-has been proposed by Karasek.' The model predicts that biologically aversive strain will occur when the psychological demands of the job exceed the resources for control over task content. The research of Karasek, Theorell and colleagues suggests that it is this combination of high demands and low control that produces job strain.7'2 Workers in high strain jobs have been shown to have greater risk of developing CVD. [7] [8] [9] 11 However, important methodological challenges to etiological inference remain in the occupational stress field'3'14 despite 20 years of research. These include: an over-reliance on cross-sectional as opposed to prospective designs; lack of generalizability due to the frequent restriction of samples to healthy, employed males; lack of valid and reliable measures of chronic disease outcomes; lack of exposure data with stress being evaluated on the basis of only a single measure in time; and incomplete models of the stress process. Investigations using the demand-control model have addressed a number of these problems.'5 However, the model itself has been criticized for not including other, equally important, psychosocial work characteristics. 9 Although the cross-sectional design of the present study does not permit causal inferences, it does address two of the difficulties mentioned above: restricted samples amd incomplete modeling. Our study group consists of a random sample of both men and women which is representative of the entire working population of Sweden. Also, the demand-control model has been redefined by the addition ofwork related social support. Previous research has suggested that social support may serve to modify the impact of psychological demands both on and off the job. 2,6 A number of prospective studies have found an association between general social network demand, high control, and high social support reference group. PRs of approximately 2.00 were observed in this group after consecutively controlling for the effects of age together with 11 other potential confounding factors. The magnitude of the age-adjusted FIGURE 1-Demand-Control-Support Model interaction and total mortality incidence. [16] [17] [18] [19] [20] [21] place social support and social isolation has been shown to be associated with a higher incidence of angina pectoris among male workers in Israel;22 a greater incidence of coronary heart disease among female clerks;23 psychological problems among air traffic controllers;4higher cholesterol values among those whose work mates were constantly changing;25 higher levels ofillness among the unemployed;26'27 a greater physical health impact from perceived stress among male petrochemical workers28'29 and increased job stress and psychological strain among men in 23 occupations.30 Studies which have looked at the moderating or so-called "buffering" effect of social support have found that it ameliorates the impact of perceived stress and job strain on physical and mental health.3&32
None of the research on social support and CVD to date has been linked with the demand-control formulation. This was an impetus to the present study and to the development of the model shown in Figure 1 .
In the Demand-Control-Support model work-related social support has been dichotomized into isolated or collective conditions, thereby redefining the process of job strain (indicated by the diagonal arrows in Figure 1 ). This model permits us to examine whether the lack of social support combines with job strain to further increase the likelihood of CVD prevalence. The measure of CVD prevalence was based on the SCB's health classification system. As part of the larger SCB effort information on all types of long-term illness and disability was obtained in a personal interview. The respondent was asked a general question concerning health status: "Do you suffer any longstanding illness, effects of an injury, any disability or weakness?" Given an affirmative response, the interviewer probes: "Could you explain that a little more?", "What did the doctor say it was?", "What part of the body or organ system is affected?" The respondents were also questioned concerning use of regular medication, in order to include symptom free conditions, not covered by the previous questions. The description of any illness was coded by a central unit ofthe SCB, using a coding system developed and tested by two Swedish physicians, who worked as consultants to the SCB. They matched symptoms with the International Classification of Disease, 8th revision. Based on the total set of responses, SCB coders classified 804 subjects with ICD codes 3900-4589 as having CVD. The prevalence rate for the entire study group was 5.83 per cent, '42 This expression is the ratio of the observed effect of combined exposure to two or more risk factors, divided by that effect which would be expected if the factors were acting independently. If the interaction ratio exceeds 1, it is an index of synergism and if the value of the ratio is less than 1, it is an index of antagonism. A slight modification of Rothman's approach has been used in this study in that the independent contribution of each risk factor is arrived at by simultaneously controlling for the other factors following the modeling procedure proposed by Breslow and Day.43
Methods

Results
The combined effects of psychological job demands, work control, and work-related social support on CVD are shown for prevalence rates in Table 1 and for age-adjusted PRs in Table 2 . The demand-control model is reproduced in each ofthese tables for high, medium, and low levels of social support. The reference category used for the age-adjusted PR calculations is the low demand, high control, and high support group. These workers were identified as the low exposure group based on the theoretical criteria of the model which distinguishes this as having the fewest demands combined with the maximum psychosocial resources.
We can first examine the impact of the introduction of social support on the demand-control model by comparing the overall magnitude of the prevalence rates and ratios at each level of social support. With few exceptions for each demand-control combination prevalence rates and ratios increase with decreasing levels of social support. Within the high social support category, PRs relative to the reference category are highest in high strain combinations where the level ofjob demands exceed that of work control (i.e., cells 2, 3, and 6 in Table 2 ). Moreover, the job combinations predicted by the model to be the highest strain groups (high demands and low control) demonstrate an increase in the magnitude of the PRs with decreasing levels of social support.
The demand-control model hypothesizes that a pattern of increasing strain will occur along a strain diagonal, shown for high and low levels of social support in Figure 1 . The results for CVD prevalence along this diagonal are shown in Table 1 The potential modifying effect of work control on the relation between job demands and cardiovascular prevalence is also evident in the low social support condition of the high demand-high control group (cell 27). The PR for this group is the highest observed. It was not predicted by the model. These results suggest that the modifying effect ofwork control on the job demand and CVD relationship is evident only under a particular contingency: when social support from co-workers is present. If workers have few social interaction opportunities, there is an elevation in cardiovascular prevalence in the high demand-high control combination. Otherjob combinations exhibit elevated prevalence rates and ratios relative to the reference category, not predicted by the basic demand-control formulation. The low demand-low control cells characterized in Figure 1 as passive work situations (cells 1, 10, 19) show substantially elevated PRs when social support is medium (PR = 1.69) or low (PR = 1.95). Table 4 , it can be seen that after controlling for the various potential confounding factors the PR remains elevated above 1.00; the potential confounding factors have been ordered along a continuum according to whether they decrease, have no effect on, or increase the PR. Controlling for sex and physical exercise reduces the PR to some degree.
Adjusting for occupational mobility, marital status, social class level, etc. did not alter the PR. When controlling for the smoking, income, and physical job demand variables the association between the adverse work combination and CVD increased. This was particularly pronounced when controlling for physical job demands.
The individual and combined effects of demands, control and support were examined within four sex-class groups:
blue collar males (n = 4,242), blue collar females (n = 3,661), white collar males (n = 2,987), and white collar females (n = 2,889). These results are shown in Table 5 .
In all four sex-class groups the three work factors taken individually were only slightly associated with cardiovascular prevalence, while the combinations of work characteristics show the highest PRs.
There is a differential pattern of association among the various sex-class groups. The blue collar male group is most affected by the combination of the three job characteristics, particularly in the high demand-low control combination, with a PR 3.55 (95% CI-1.64, 7.69); and in the high demandlow control-low support combination with a PR 7.72 (95% CI-1.60, 37.39). controlled for occupational class level in our analysis, the effects of class differences in diet and weight would at least be partly accounted for.
Another threat to causal interpretation arises from the fact that the presence of cardiovascular illness might affect the way in which individuals perceive their working situation, leading them to report it as being more psychologically demanding.
Although there is evidence of the predictive and discriminant validity of the CVD prevalence indicators, a more objective measure would be preferable. The measures of demand, control, and support used in this study also could be further refined. In the present study the evaluation of psychological job demands, in particular, is determined by the subjective perception of employees. Also, it is not clear that the social support measure reflects more than the frequency and opportunity for interaction. In general, research into the effects of the psychosocial environment would be strengthened if there were more objective exposure data.
In a recent review discussing many of the problems in research methodology which retard the development of the occupational stress field, Kasl notes a dilemma faced by many researchers: "better research designs are more a function ofthe resources available to the investigator and less a reflection of his/her level of methodological sophistication."14 Large data sets, such as the one used in this study, are resources, but within these extensive samples, one must make use of the information as it exists. Certain strengths, i.e., a large, representative sample, a good response rate, and the ability to identify and control for a variety of confounding factors are important advantages; relying on survey questions which were not specifically formulated to meet the requirements of stress research has distinct disadvantages.
In conclusion, the addition of social support expands the demand-control formulation from an emphasis on the individual connection between a person and their job into the domain of collective relationships between people. Although recent reviews have pointed out that the findings concerning work place social support have been weak and confusing,' our results can only suggest that social support may have to be linked to influence processes such as work control to have any substantial effect on cardiovascular health.
